Conducting polymer of anthranilic acid (PANA) has been synthesized through emulsion polymerization technique. Emulsion polymerization helps in slowing down kinetics of polymerization in comparison to one-phase polymerization and thereby induces formation of monodispersed. Reaction progress of conducting polymer formation is studied by UV-Vis and FTIR spectroscopy. Morphology of PANA is characterized by XRD, TEM, AFM and electrochemical techniques. XRD of conducting polymer depicts the less crystalline nature of polymer with crystallite size of 75 nm. Voltammetry has shown the electroactive nature of PANA. The performance of energy storage devices including pseudocapacitors is evaluated mostly by measuring energy density and power density.
Introduction
Conducting polymers have gained increasing attention owing to their strong potential as alternatives to their inorganic counterparts, leading to significant fundamental and practical research efforts for the past several decades. Conducting polymers provide the advantages of chemical diversity, low density, flexibility, corrosion resistance, easy-to-control shape and morphology, and tunable conductivity over their existing inorganic counterparts [1, 2] . Successful preparations of conducting polymers composites with high mechanical stabilities, flexibilities, and conductivities have proven that conducting polymers can serve as key material components in light emitting diodes [3, 4] , transistors [5] , electrochromic devices [6, 7] , actuators [8] , electrochemical capacitors [9, 10] , photovoltaic cells [11, 12] , and sensors [13, 14] . Conducting polymer-modified electrodes have been widely investigated because of their potential applicationin areas such as electrocatalysis [15] , sensors [16] , corrosion [17] , batteries [18] , electronic displays, and devices [19] .
In this paper, are interested in performing a synthesis and characterization of solid nanosize polyanthranillic acid electrolyte for batteries application.
Experimental Methods

Materials
The chemicals o-aminobenzoic acid (Aldrich), hydrochloric acid, potassium per sulphate, were used as such. The electrodes lead, zinc, stainless steel and copper were purchased from E-Merck.
Synthesis of Polyanthranilic Acid
The monomer of anthranilic acid was dissolved in 0.1 M hydrochloric acid and solution of potassium per sulphate was added slowly into the monomer. The solution was kept stirring for about 3 h at room temperature, it was then left overnight in the refrigerator. Then the obtained brownish black powder was filtered, dried and was found to be soluble in dimethyl sulphoxide, N-methyl pyrrolidine, diethylene glycol and sodium hydroxide which give reddish brown solutions.
Characterizations
The solution of the polymer in dimethyl sulphoxide was used for recording the UV-VIS spectra. For recording the UV-Vis absorption spectra, a computer controlled JascoV-650 spectrophotometer was used. The FT-IR spectra were recorded using a Thermo scientific instrument. The X-ray diffraction (XRD) patterns were recorded for the powdered materials using a BRUKER (D8 ADVANCE) X-ray diffractometer. The electrochemical studies were carried out using electrochemical workstation (mode 650C), CH-Instrument Inc., TX, USA. The cyclic voltammetry studies were carried out in a three-electrode cell. Pt was used as counter electrode and silver-silver chloride electrode as reference electrode.
Results and Discussion
Spectral Characterization
UV-Vis absorption spectra of synthesized polymer were carried out range from 900 nm to 200 nm. Three peaks around at 284 nm, 380 nm and 625 nm was observed for polyanthranilic acid by UV-Vis spectra as present in Fig. 1 . The peak at 284 nm is attributed to the л-л* transition for the benzenoid ring, the band at 380 nm for quinoid rings and 625 nm for polaronic transition due to the polymer. This is in good agreement with the results reported earlier [20] . The band gap energy value can be obtained from the curve of absorption vs energy (eV) as shown in the Fig.  2 and the value is 2.87 eV. 
Morphological Behaviour
In general X-ray diffraction pattern of amorphous polymer will not show any sharp and highly intense peaks whereas the nanocomposites of amorphous polymer show sharp and highly intense peaks. This is due to the development of crystallinity in the amorphous polymer. The X-ray powder diffraction patterns for the polymers of o-amino benzoic acid as in Fig. 4 are typical of semi crystalline polymers. Polymers with high crystallinity usually show higher conductivity. The particle size was calculated using Scherrer equation and found as 75 nm. TEM image of polyanthranilic acid also support the nano size materials. Morphology of polymeric materials shows expanded globules is not very uniform because of the strong oxidizing nature as given in Fig. 5 . AFM image of a thin film of polyanthranilic acid shows uniform fiber depicting the presence of nanosize polymeric matrix, as present in Fig. 6 , with average surface roughness 74 nm. 
Electrochemical Studies
Polyanthranilic acid was coated on GCE and used as working electrode. Cyclic voltammogram of polyanthranilic acid were recorded by potential cycling the between -0.6 V and 1.0 V in 0.1 N HCl as shown in Fig. 7 . One anodic and broad cathodic peak was appeared for polyanthranilic acid. The oxidation around at 0.4 V presents of amine in aromatic ring and corresponding reduction at 0.2 V the redox process is quasi reversible. As the scan rate increases the peak current, nanosize polyanthranilic acid also increased linearly which is indicating an adherent film on stainless steel. This was further confirmed by a straight-line graph obtained by plotting peak current vs scan rate.
Fig. 7 Cyclic voltammetric behavior of synthesised polyanthranillic acid
The electrochemical behaviour of, cyclic voltammetry performed in a two-electrode cell to determine the pseudocapacitors. Under redox cycles, the specific capacitance is obtained from cyclic voltammetry curves according to the following equation, where i is the discharge current corresponding to the reduction or oxidation peak,  is the potential scan rate, m is the mass of deposited material, and Va and Vb are the high and low potential limits of the cyclic voltammetry studies, respectively. The long-term cycle stability is a significant challenge for high-performance pseudocapacitors based on conducting polymers. Conversely, the performance of energy storage devices including pseudocapacitors is evaluated mostly by measuring energy density and power density. The energy density is the maximum energy that a device of a given size or mass can store. The power density measures how quickly the battery can deliver energy for a given size. The power density (P) and energy density (E) of a conducting polymer electrode material are normally derived from galvanostatic charge/discharge cycles and can be calculated using the following equations, E = 0.5CΔV 2 ; P = E/Δt, where C = it/mV is the specific capacitance derived from galvanostatic tests, t is the discharge time, and V is the potential window (or the voltage range for two electrode cells). To enhance the power density and energy density of pseudocapacitors, it is very important to maximize the specific capacitance and potential window. Currently, most studies are focused on developing advanced materials to improve the conductivity, charge/discharge rate, effective surface area, and redox capability of pseudocapacitors. The value of specific capacitance, energy density and power density are 235 Fg -1 , 300.8 WhKg -1 and 9.4 WKg -1 respectively.
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EIS Studies
Polymer electrolyte of polyanthranillic acid fixed in between of Pb anode and Cu, Pb, SS and Zn plate used as cathode electrodes. Electrochemical impedance measurements were carried over a frequency range between 100 KHz and 0.01 Hz at after fixed open circuit potential. The studies illustrate simple equivalent Randle circuit. The presence of a single semi-circle (Fig. 10) shows the solid electrolyte acts as a barrier. It is seen that introduction of metal atom increases the values of Rct and reduces the Cdl. The charge transfer resistance (Rct) value is low (40 Ωcm 2 ), whereas for the nanopolymer solid electrolyte it is high. Also, the decrease in Cdl is attributed to increase in thickness of electronic double layer. The increase in Rct value is attributed to the formation of protective film on the metal/solid polymer electrolyte interface. These observations suggest that polyanthranillic acid composites solid electrolyte function by adsorption at metal surface thereby causing the decrease in Cdl values and increase in Rct values. A good barrier allows very little current flow showing high resistance during impedance measurements. The charge transfer resistance (Rct) and the interfacial double layer capacitance (Cdl) derived from these curves. The device exhibited double layer capacitance values between 305 Fg -1 and 248 Fg -1 .
The capacitor was tested by charge-discharge cycles to estimate the changes in the capacitance values and also the stability of the electrode material. Fig. 11 shows the charge-discharge curves for current density was varied between 2 mAcm-2 and 12 mAcm-2 . The capacitor value exhibited between 254 Fg -1 and 80 Fg -1 . The decrease of capacitance is due to increase in the resistance values of the electrode materials after repeated doping-dedoping processes. The stability of the electrode was tested by charge-discharge. The increase in capacitance values at lower current densities. The lower values are mainly due to the over-oxidation of polymer formed by the use of the strong oxidizing agent.
Conclusion
Chemically synthesis of conducting polyanthranilic acid was successfully carried out in this research work. The characterization of the chemically synthesized conducting polyanthranilic acid was done by using UV-Vis and FTIR studies. The first (shoulder) about at 284 nm is attributed to the л-л* transition for the benzenoid ring, the band at 380 nm for quinoid rings and 625 nm for polaronic transition due to the emeraldine state of the polymer. CV studies revealed an adherent film on GC electrode. The value of specific capacitance, energy density and power density are 235 Fg -1 , 300.8 WhKg -1 and 9.4 WKg -1 respectively. TEM studies show a mixed crystalline and amorphous morphology. The device exhibited double layer capacitance values between 305 Fg -1 and 248 Fg -1 .
